The critical role of amino acid residue at position 117 of mouse UDP-glucuronosyltransfererase 1a6a and 1a6b in resveratrol glucuronidation.
Mouse UDP-glucuronosyltransferase 1a6 (Ugt1a6) contains two functional copies of 1a6a and 1a6b that share high sequence homology (98%). Only 10 amino acids located around the substrate recognition region are different out of 531 total residues. Although Ugt1a6 plays important roles in conjugating phenolic compounds, the functional characteristics of these isozymes are unclear. We performed functional analyses of mouse Ugt1a6a and Ugt1a6b using two isomeric polyphenols (trans- and cis-resveratrol). The cDNAs of mouse Ugt1a6a and Ugt1a6b were cloned and constructed as recombinant proteins using a yeast expression system, and kinetic parameters were evaluated. The wild-type Ugt1a6a and Ugt1a6b proteins catalysed trans- and cis-resveratrol 3-O-glucuronidation. Although the K(m) value for trans-resveratrol was significantly lower for Ugt1a6a compared with Ugt1a6b, the K(m) values for cis-resveratrol were comparable for the isozymes. Despite high sequence homology, significant kinetic differences were observed between the isozymes. To identify the critical residues for resveratrol glucuronidation, we constructed 10 variants of Ugt1a6a (T81P, N96R, H98Q, L100V, S104P, N115S, I117L, V118T, V119L and D120E). The I117L variant had Ugt1a6b-like enzymatic properties of K(m) in trans-resveratrol, and V(max) and K(si) in cis-form, suggesting that the residues located at position 117 of Ugt1a6a and Ugt1a6b play an important role in resveratrol glucuronidation.